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Abstract

This study was conducted to evaluate the functionality of fermented black garlic extracts under various conditions. Black garlic
powder was prepared by aging for 0~72 hours at 80°C depending on relative humidity (RH). It showed the highest antioxidant effects
among the samples; the total antioxidant activity of black garlic powders at RH 75%, 84%, and 90% for 72 hours was increased
31.9 times, 28.2 times, and 22.6 times compared with that of the fresh garlic powder, respectively. Also, the alliin content was
gradually decreased. S-ally-L-cysteine and S-ethyl-cysteine levels were increased; the highest values were 495.9 ng/g and 1,769.7
ng/g after aging for 72 hours at RH 75%. Aspartate transaminase (AST) and alanine transaminase (ALT) levels were increased
following high fat diet feeding, but the rise was obviously reduced by administration of black garlic extract. The total cholesterol,
LDL/VLDL-cholesterol, and triglyceride contents in serum were significantly lower in methionine and choline deficient (MCD) diet
treatment groups than in the positive control group. The concentration was increased following the intake of black garlic and fermented
black garlic extracts. Therefore, black garlic extracts could be an ideal material as a dietary supplement in healthy functional foods
to improve the effects on fatty liver.
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M E THEL 27161 = Ao g HIE It (Jeong 5 2013).

AFO g, Gt QoA FHEL 20~30%E EilH

el A7ote B2 AE0] b og AW u} glowl(Anstee 5 2013), FUOIHE Hgke BAH A}
Mol Z/hShA NAREE Fuke gk U S 5O Asko] mA Zvbska I, 444K SAAE daos
§r8o0 S75 glck. Wghe hAbg Ao BEA A 3 AFOIA MDY A ARO] FRELS 16-33%E
1o o7 HF= US| ol AREAE 1H5E UEH THPark 5 2006). H| ¥ TS/ A7EE 7F &4do] &
71 ek T U A G0l MERKE 2 % SIE DA S WE, 3 2 ) A
F&4 A7t Ak(non-alcoholic fatty liver disease)o] Tt o] WHE T 2= CF 7+, okE 0] EX 2lolo] H|A|E]
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18 A - BT -
o] W3t Z9-E Uiltth(Chalasani 5 2012; Gwak 5 2019).
BG4 AR 2 vk, G, MAES R LG
S 2R o] Fan, I AIE o]l Aol FAEHA A

TS 2522 (Argo & Caldwell 2009),
AW Z]XH:H/\]- g 71 7)15 AL 5 QTS 2= 4]
E&A AL G A%HA 477 BRI Aok,
s (dllium sativum L)L 2 yel Ao A "zl
FA= 2N AFFoetE 9 allicin of 23] FAtels2 HEHA
Tl A Slom (Horie 5 1992), WITE B AE3A gt
def 9 2720k §5°] U&= Ao HIHT H(Chun
& Paik 1997; Shang 5 2019). €4 g]o] 2J3t 715 Sut=9]
A Eokso] Jelgauet 9 Aukss 43H gas
At HHF Siol B3 A= I v A2r(Lee 5
2009; Shin -5 2010), 53], S0 FAEsE B2 22004
AR Z o] Hho|% Wk o5} A4 ZAEAo] 7]
Qe Zo& A#A QrHKim 5 2005). S Yuis
off vl Aej@/gdo] ¢, i St A=H7F Ao
FHEE Aol HAFS ZBOL, FAL A

o w2 Tulgow qlstel AulAsol BHEol Uk 2
4 Qlth(Lee 5 2010; Lee 5 2014).

M, X fARE, 85, ’1‘:‘”3’01 T TEU8ES o83t
Tarleo JEE @ 850 A= HaAEI
ot 157} el MEln 9ok SestET Tl 52

AEALE & 5= Q= vBEES AU B9 ofye, o2 o
Ko} FAINME %, WEAE 2 154 A% Aol B
HASHA o] &% Tt 11 F T (Monascus philosusys
o] &%t TAAREL o] UetolA AFAECRE ANGEIL Q)
o} S2MAL AZH7IER 0] 85 W, monacolin K, mevinolin,
lovastatin, y-aminobutyric acid(GABA) ¥ acethylcholine I} 7+
AP ZAELAL ZYAHE ATAH EAHMG-CoA reductase)
SHg oA, WIS oA, B B9 A48, AL e
9 AT} BT TS FA4 Aol B AT} HEg
TH(Tsukahara -5 2009; Ahn 5 2014). 0]of] A& 0]k Q1A A
oA F=AES AB7AFY AFEECE 55
X o]F o]&sto] MELR dA7]s4% 7ol &&
Stele 77} S745t Qlek. thebd, 2 ATOAE &
AT AR SRS 2850 ok RS A2
o, SAAZX A & Suls B =59 invio &
A5 B2 =A31JT FF sA4Fdo] EHE Snt
5 BU9 &5 TF(Monascus philosus)} S-Att
(Lactobasillus brevis)O. 2 TG A|7|1, u|y&E Tq Srts
2280 P54 U SARYS YAAE B4
At £, 7 222G DA Aol vwol REd
A%} ML Ato] SEE AL 712 Holo|
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M= 3 ahe
1. 48 M= Y FE2E MHX
B Ao A ARSI ubs(Allium sativum L) AR T 9]

Aol A 2013 Qo] AR Ao, E-EY HEE AlA
3 AUHES S0l AT 7, B4 Azt RUshy Aas
ARESERTE Sk BE2 80°C F27] Qto] #haste T
BI04 A7 ARSI s FEE(aw garlic
extract; RG)¥} S0 F&E(black garlic extract; BG}2 Al =
2] 5Hj9] SRS ISt EHESHL, 70ToA 30 &
WHE7I A eSSt EesE F, YA
#2]5401(7,800xg, 15 min) A2 Z5HAh. 22
7QO_,% o] ¥H(Whatman No.4)5}o] A|2 =2 AME-SFGA, 4B
SRS o] HUBIsteIch SRS 1o} o] A
Art. —,—/ﬁ, 4]-80] 7535t Sodium chloride(NaCl), Potassium
bromide(KBr) ¥ Barium chloride dehydrate(BaCl, - 2H,0)2]
Al 7HA Ao g #2ot]-GHS Ak, T sted-8-H 350
mLE QA3 T7](155%155%87 mm)°] LH-&7]o] Lo, 8
0C 27|94 HHEE 75%, 84% L 90%E LA5HA
Aot it HH4ABH AL B 990 A2
L5 om 9] S vial of S ETAIR 07 ¢S 9, Al
L7 2489 A 870 B3, 0, 1, 2, 3, 6, 9, 12, 24, 48,
T2AE EE SAGA7IAA BREeEET ZEE AR
S5tk Ax3 SrksolA FE3 Sk FEAL &+
At (Lactobacillus brevis KCTC 11520BP)¥} S-=+4(Monascus
pilosus KCCM 60029) AE5o5lo] a7l &, Aol o3
sto] QAMF B8 Suls &5 (Lactobacillus fermented black
garlic extract; LFBG)¥} St W& Suls F&E(Monascus
fermented black garlic extract; MFBG)& AR5}, TEAAR

sto] Basjsie] BTt
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2. & Eoln= EEE 2 54
% E2H= SRtE ﬁt} 2 Folin-Denis H(AOAC 1955y
&oto] SAolh &, 4 FEE AEE STHRFE o8

OH I mgmL5E2 2435 /\]i 0.5 mL 9] Folin-Ciocalteau’s
phenol A|2F 0.25 mL % 20% sodium carbonate -89 1.25 mL
2 A2z 7t o AedA 408 AT T UV,
spectrophotometer 2 ©|-8-3F0] 725 nm oA TP E A3}
Atk o] W, ¥ EYHE ItE g gallic acid/mg
sample)= gallic acid(Sigma-Aldrich, St. Louis, MO, USA)&
o1gato] T BETHO ZRE ABIAYT
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3. ElRIE{(Ferric reducing antioxidant power; FRAP) S8
38 =42 FRAP H(Benzie & Strain 1996)S ©]-&5}o]
fo:]

mM HCI 9] %91 10 mM TPTZ(24,6-tripyridyl-s-triazine)2} 20
mM FeCl; - 6H,0 S ZH2ZF 10:1:1(v:iviv) ] H] &2 A3 2 Ao
w5l AHgSISIEY. 7 AR 239 10 uL o] FRAP AJ9F 300
WL EEsl0] AL, QoA 30 B2 HSAIZ T UVVIS
spectrophotometer & ©|-&3}] 593 nm oA S =S &%}
Atk A= FE2EY AHH2 FeSO, & ETEEE 5to] A
o FepHow Axlste] Lehyich

4. DPPH 2ICIE 7S &3

ZF N 729] FABFS-L Zhang 5(2011)9] ¥ho] whet, 7+
2259 DPPH(2-2-diphenyl-2-picrylhydrazyl) 2}t]Zo] thgt
A5 ‘5 (Electron donating ability)S Z75l0] |4 47
52 AT 94 HE9] AJE(0.5 mL, 0.1 mg/mL)o] 0.1
mM DPPH &9 1.0 mL & 7}5to] St &, A-29] 4]
A 40 B7F HUES-A]# UV/VIS spectrophotometer S 0]-2-5}0]
517 im oA FHES 2GS DPPH 2ol 2752
z7o] tigt SYE Aol Ao, fREoRE A
2o} 72 5% 9] ofAF 2 H AN Ascorbic acid)E ARHE-SFFAT

Scavenging activity (%) = {1 —[(O.D. Sample —O.D control)
/ O.D. blank]}*100

7 A g0 FE5ES 1% §H 08 A F5kaL, Wan 5(2007)
9] whHol w2} HPLC (Agilent series 1200)E ©0]-8-5}% 0™,
column- 5 um particles, 4.6x150 mm Eclipse XDB-C18
(Agilent)S ARESIET. UV 210 nm(wavelength), injection
volume 5 mL 2 A-&35}% 31, o]5A19] 842 | mL/min, &
2 5004 100 vol.%=E FHHOE F7IE|LE Stof 35
59 @ AHE 45k HEHon FeAHR S 2
9 SANAG BE B4 A9 25:05THH AHalg
A3 o] A5 Methanol T} distilled water += HPLC grade
ARESIA T, HEE O R S-allyl-L-cysteine(SAC; SML 0337,
Sigma-Aldrich, St. Louis, MO, USA), S-ethylcysteine (SEC;
S361615, Sigma-Aldrich, St. Louis, MO, USA), S-methyl cysteine
(SMC; M6626, Sigma-Aldrich, St. Louis, MO, USA) & Alliin
(72805, Supelco Ltd., USA)S ARE-5}%3.2.H, 0~1,000 ppm 2]
FEE EETAZ st

oA o

6. A8 S&, AMO|=M U ARRZAH
AT EE2 6280] C57BL6IA 47 3FHE @ 243

ZBo|A Esle], & 2243, S 50+5%, HET] 12
Azl A5 AAE & ARACNA ARSI 7971
2012 229 5 BE AAS AZS 25, fPe
o7 FE% & =X} Wrof wt viEsto] & £EE AlEst
TKIRAMS/ANV0279] w2} A gh, 7 gl & 5 ohel

Futh & AgoA AIAEESONA 45% Aol HH
A AF=Q1 Diet Induced Obesity(DIO, Research Diet Inc.,
USA, #D12451y5 87%F Ag-a4lsto] vlgt & 24 &
5} 31, L-methionint®} choline®] g+ MCD At=.Q] Methi-
onine & Choline Deficient Diet(Dyests Inc., USA, #518810)%
457 AfgAlsto] Hg RS/ A & RE2 5t
At} vhs, Srks, AN 9 S EE Svks BE2
100 mgimL 5E2 galeto] AHgstol 7 AlR1E Bl
e 8t R 47 wid 13] BFFI(15] T 500 mg/ke,
Fof A 5 mUkg)stoh AR IA, HT Al @} A
UE AFFORE Uieal, ZF Aol A19] A (positive
control; PC), &4 t]Z-(negative control; NC), Al = A |-
Pz waeo] & TR FHAG. B AT B2
7} 99IE A9 mEeae gRadost EARes
Ao ofsto] 5% UTHKIRAMS-2013-15).

2sto] WHS BT T, BHEHS kS o8al0] Tl
cholesterol, LDL/VLDL-cholesterol & Triglyceride $+5¥1} Aspartate
Transaminase(AST) 2 Alanine Transaminase(ALT) 42| & &
Astlet. B3, BE 9] ARl A, 11, A%, v, F

g APRHS AEte] TAS S5k

8. SAHNzZ

A9 o2 RE Aol AR 9] FAEAZ SPSS T2 1H
(ver. 18)& o]-85tc] U HjX] EAF E4(one-way ANOVA)
° 2 HAslo] Bt 7 EE QA (meantSE)Z HA|5FH O
™, Duncan’s multiple range test ©f] T2} p<0.05 o)A 79
4L B7FokdH

A} ol jEk
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E*% AdiEEet IAGlo] /ATl 4
A= YEHthFig 1(A). 12y
(48 AlZh) o|%ol= & EYHE 013«1 s
1 S ZINERE 4 AR F 8AL 5
Q] UH—Or T}%o}—t— ATE Yt ST HE AT
g o, 90% JHSER S0t A 7MY W2 & E1
He T3S UEL, dHE0E JHEE 75%2} 84%=
90% 270 vlote] F EejE dFol ¥ E A 7kt
L A= 1ok webA, 75% AdEEolA Alztel whet
A7 Aol & EYdls 9 77 7P 2
Q1 ACE Yetton, ol 479 443 Aol qlojAY
A 8 x7o] 5% A9 JFoE AtmHrh. EIL
FRAP A|glo] ofsf 73t 4t Ayt 9 DPPH 2tz
A2AS SFNAE vhs BT S4AIZ | et Ak
o] F7lotz AXE UEH L, AHESE 75%R1 2704 7t
T w2 A UrEP”*EP(Flg 1(B)2t Flg 1(0)). 744
2 24 A7t o] 37} 7MY =2 gHE AASE UEd AL
& Holu}, 489 72 A|7He] Ao} {91 F 01 Atol 7} gl it
webA, vhs BEE 24 AIZE ol /44171 Aol B A
A2AGE FHE E 4 Q= Aol 2ot ojet 22 2
P52 St FE2E9 2HEet Mol #sket JA|oh=
BEFE UE =T, ol 5730l ofsto] tE= of2 7}
A WA 2o YAE= Z2HEZ Q] YA Aol LA Al
dol = Ao watdrt Egh A FA o vk
Z 45 3RhEo] Hed B4R AREIAY, AR
Zo] dAstE|o] A5 Yo A= o] Jd Y= =
o] fEj=o] A&} EE =Y L7t S7HIA,
ZZo] golgjd AFE AlEHcHKwon S 2006; Kim S
2010b; Park 5 2014). tpsE20] <A1 7k} A& o] wh

>
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€ FaAEY AgEA 2ae Fig 29 YER AT 75%2}
84% s =04 &/gA17]= < SAC 9 SEC 9 22 &
shabEol 37be A& & 5 ek AuRso] SEC Pl &
7191 5.66 mg/g /1 2ol W5t 48 A7t <344 Fof] 1,260 mg/g
o2 Z7ke A0 yehith $4¢ 59 1 48 4Eol
Fefo] Z7HATHE AL nhs B4 WAL 4FHL
AFIEA 1 159 715HE Z7HZ 4 Qo] at
A7 THS AR & 7 Atk AdEATES B
=2 52, sk 75% 84%011*1 48 At o] 4 uf
=2 S o] -8R 7sde dS 7 e A
5k _J_;(-l 7\749:][% oF A o]q. TSt iﬂ.oﬂ%o o].g.é
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2. O|ME W0 IE S0kso| SAE wal
Snhso] uggo] o3k wasgol Fashge] mlA

IFS ZAT AT Table 10] U Ich. 4 i
& 340l 7 §28 FAL F7HI7IE R0 Uit
o4 ¥ RS o A9 49, 1 FES 63
F5% Ao byt 59, & Euls o sk 4
HEH, $4E Sukse guiso] Hste] Seius ol
258 Z71e A4S Uehiieh. 2, 44 5 Taz e

3t 9ol Akl Hlste] oF4Hl, &ra o vlsto]
oF L5} EdH o] V1%t A& UEHT Lee &
(2014)1} Chae 5-(2011)S 7t 52 BE SulsS A 25 &
FARFOE HRAIXl Srs9 & HeA s e &

A%t A3}, EE Ao vl IR 3
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Fig. 1. Effect of garlic powder extracts with aging conditions on antioxidant actives. The total polyphenol content (A),
antioxidant activity (B), and DPPH-scavenging activity (C) of the aged garlic powder at 80°C depending on relative humidity

75, 84, and 90%.
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Fig. 2. Effect of garlic powder extracts with aging conditions on functional compounds contents. Alliin (A), S-methyl-
cysteine (B), S-ethyl-cysteine (C), and S-allyl-cysteine (D) concentrations of the aged garlic powder at 80°C depending on
relative humidity 75, 84, and 90%.

Table 1. Aging and fermentation effect on antioxidant activities and functional compounds contents in garlic extracts

Antioxidant abilities RG BG LFBG MFBG
Total polyphenol contents (1ig/mg) 4.06+0.65°) 10.19£0.51° 10.60+0.24° 15.67+0.47
Antioxidant activity (mM/mL) 0.700.15° 15.16£0.56" 8.33+1.14° 10.84+0.64°
Radical scavenging activity (%) 24.01£0.95" 24.800.72° 23.93+0.94 32.88+0.71°

Raw garlic (RG), black garlic (BG), Lactobacillus fermented black garlic (LFBG), Monascus fermented black garlic (MFBG).
Y Means with different superscripts within the same a row (“°) was significantly different (p<0.05).

2 TS B &4 LEAS FAE EFO) G2 PSR Yool HuH o 2L & 4 Uk Suks
&aksld o] zfo) 7t Urebytth SANHS o] 85ke] Hast A 9] S-methyl-cysteine(SMC)Z} S-allyl-cysteine(SAC)2Q] ek
Foll= 4 TS A Suks AR Eds Aguso] H|sto] 242t 1.54 1Y, 4.69 vl S5kl o, S+t

o] FolH A Zpol7} AR, F=t= °]&3 BF- ]% K oz IaAZl s A-ol= SMC, SAC ¥ S-ethyl-
Atstg o] 37 Z7lek= ZAC® YeRdt St AN cysteine(SEC)°| 21.89 mg/g, 3.68 mg/g L 1.27 mg/g O &2 714
Tawo® FaAl Ba Skl EUEE 833 mMmL A YERETE Jung 5(2013)2] A AN N Tk L plantarun
2 1084 mM/mL 2 S0H5(15.15 mM/mL)o]l HIsiA = W3t 2 o]85to] nhe2 HRAIZS W, SAC o] °oF 468 F
O}, ub(0.70 mMimL)e] B3] foHoR Aol &9k IR BRIEkATh

t}. DPPH gtE AAS 3 E2F0 2 UFA|7l Suis

oA 7HE E2 2 UEIUH. ket 2ol FaletEo 3. AE M 3 =&

TRl B2 AF Alae 4 T TR QoA Z=+to] HIgE Alo] A Ay, gt AlRE A AT
171574 8 AR ARl fElehe HolEt Table 29 (positive contro)¥} T A Atz o] O3 BIqto] FI= ¥ H]Tk
Al B v o], &A1 HaE F o9 7 84 A9 24 thE(OB-Negative control group), Hrhs

Q.

xﬂ
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Table 2. Effects of aging and fermentation on functional compounds contents in garlic extracts
Concentration (11g/g)
Samples —
Alliin SMC SEC SAC
Raw garlic (RG) 753.96+16.88") 8,456.33+226.15° 735.39+£149.66° 122.69+10.01¢
Black garlic (BG) 411.10£29.17 13,092.78+61.53" 767.82+30.54° 575.95+14.23
Lactobacillus fermented black garlic (LFBG) 517.39+34.48° 12,345.59+54.43° 928.66+4.12° 196.56+2.08°

Monascus fermented black garlic (MFBG)

1,061.02+140.05"

21,889.39+388.33" 3,682.98+268.11° 1,265.49+182.71°

S-methyl-cysteine (SMC), S-ethyl-cysteine (SEC), S-allyl-L-cysteine (SAC).
D Means with different superscripts within the same a column (**%) was significantly different (p<0.05).

(OB-RG), Z115(0B-BG), F4ht HAE SHH=(0B-LFBG) 9
Zowt T8 SUHs(0B-MFBG) 5% 5 mUkg(Fol-8T 1
3] 500 mgkeye Foigt & A5 #3t 4 7| FAE &4
3t A3 Table 33 2o} H|W 24 ) RH(OB-Negative
control group)¥} W] 3s}o] Swls<H(OB-BG, OB-LFBG, OB-
MFBG)2 SAHLE {2stA Aol S7Fstth(p<0.05).
AS S7FFE LAY Aol2 Huts Fkedt 54 tiExd
(OB-Negative control group)ol|A] 29.37 gO & ZJAro(positive
control group)o]l B|3 oF 9.47% F7}5to] {22 02 #Skth
T3, S0k H0]7H(0B-BG)¥ fAE B Juks gold
(OB-LFBG)°o| Z+Z} 34.01 g 2 3433 g0 & Ajuls Fol+
(OBROETH &4 Yehgt. A7) S35 S48 23, A4 A
SolA 7to] AR5z Bl G2 SR HOB-Negative control

group)©] 3.73%= 7 =A UE o™, Bruks Folw(0B-
RG)O| HRTHT §oZHQl Aol|& FAEHJL, Svhs
(OB-BG)¥} f-4iht W] SPH5(0B-LFBG) Holol| 4] 3.02%
9 3.00%= 7P 3A U o2 BE AATE0IA &
AR JoJotA HAEUT vt 4%, A%, v, F
13 A 22 9] FAofl= HEE gl ol 11 ]9
7] 2A A= A2 FoAE gldleH, ol A
ARl Srks 289 =4 980l glvh= A4S 9usiH,
Kang -5-(2008)Z} Kim 5-(20102)2] B 119}k JX|5t= A 7Fo]
Atk A Aol Fol& 7 2F 9 fdd Y AHES]
AR viES AAXA 1 24 Yol ZHH| uhet A
7t 4 7 U E doA o] FUIEE ALRE HilEof
A+=Tl(Rhee & Park 1984), 2 A9 Snhs 9 fANF U E

Table 3. Change in body weight (g) and tissue relative weight (% of final body weight)

Groups Positive control Negative control RG BG LFBG MFBG
Obesity group
Initial body weight (g) 2236+0.68"  22.38+0.65° 22.49+0.63° 22.500.63" 22.56+0.65" 22.55+0.65°
Final body weight (g) 26.83£0.58" 29.37+1.13% 31.1742.53% 34.01£1.72° 34.33+1.46° 31.98+1.95%
Heart (%) 0.46:0.04° 0.40+0.02° 0.34+0.02° 0.30£0.01° 0.30+0.02° 0.35+0.03°
Liver (%) 3.760.12° 3.73+0.06 3.17£0.04° 3.02+0.04° 3.00+0.04° 3.14+0.08°
Kidney (%) 0.51+0.03* 0.49+0.03* 0.43+0.02* 0.42+0.02° 0.47+0.03° 0.47+0.03*
Spleen (%) 0.23+0.02" 0.21+0.02* 0.18+0.01° 0.16£0.01° 0.170.01° 0.20£0.02°
Epididymis fatty tissue (%)  1.70£0.30° 4.05+0.44° 4.47+0.52° 5.3540.55 5.26+0.28° 4.22+0.90°
Non-alcoholic fatty liver group
Initial body weight (g) 22.02+0.47° 22.54+0.64° 22.78+0.77° 22.80+0.80° 22.81+0.82° 22.98+0.98°
Final body weight (g) 23.68+0.62° 15.2540.45° 15.98+0.62° 15.78+0.62° 15.69+0.50° 15.67+0.77°
Heart (%) 0.48+0.04° 0.46+0.05° 0.40+0.03° 0.38+0.01° 0.42+0.02° 0.42£0.01°
Liver (%) 3.92+0.29° 3.47£0.20° 3.61£0.09" 3.3740.12° 3.55+0.08° 3.6240.16"
Kidney (%) 0.64+0.03* 0.47+0.03° 0.50:£0.03° 0.50:£0.02° 0.48+0.02° 0.51+0.04°
Spleen (%) 0.2440.06° 0.22+0.03" 0.20+0.00° 0.22+0.01° 0.20+0.02° 0.150.03"
Epididymis fatty tissue (%)  1.4620.16° 0.37+0.05" 0.64+0.19° 0.26:0.06" 0.40+0.09° 0.36:0.08"

Raw garlic (RG), black garlic (BG), Lactobacillus fermented black garlic (LFBG), Monascus fermented black garlic (MFBQG).
D Means with different superscripts within the same a row (*°) was significantly different (p<0.05).
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9 FQ3F A7} Erh(Lieber CS 1985; Whitfield & Martin
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Table 4. Effects of the aging and fermentation of garlic on activities of ALT and AST in obesity and non-alcoholic fatty

liver model mouse

Obesity group

Non-alcoholic fatty liver group

Groups

ALT (U/L) AST (U/L) ALT (U/L) AST (U/L)
Positive control 24.6£3.40° 67.1£12.60° 20.8+5.90° 54.8+15.32°
Negative control 37.45+6.24™ 81.02:+3.66™ 109.06+21.27° 89.11+8.36°
RG 24.5043.79° 72.46+16.08° 176.75+5.55° 125.15+4.19°
BG 22.06+6.17° 59.31+12.47° 212.46+19.61° 107.80£17.63%
LFBG 24.34+3.03° 72.50+10.32° 231.54+12.91° 138.79+13.44°
MFBG 29.55+3.40° 84.37+6.50™ 222.57+3.71° 153.75+14.48"

Raw garlic (RG), black garlic (BG), Lactobacillus fermented black garlic (LFBG), Monascus fermented black garlic (MFBG).
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Table 5. Effects of garlic extraction on the serum lipid concentrations in obesity and non-alcoholic fatty liver model mouse

Obesity group

Non-alcoholic fatty liver group

LDL/VLDL-

LDL/VLDL-

Groups Total cholesterol cholesterol Triglyceride Total cholesterol cholesterol Triglyceride
(mg/dL) (me/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Positive control 112.0+6.40° 81.0+2.44° 111.6+2.09° 74.8+8.30°
Negative control ~ 226.27+9.02* 46.30£1.97° 88.49+7.82° 37.55+4.59" 10.58+2.17° 40.43+2.34
RG 155.91+10.57° 52.26+5.77® 116.02+7.68" 46.09+2.66 17.57£1.17° 47.95+2.93°

BG 210.09+18.79° 65.20+5.96" 108.01+8.56™ 38.82+6.78% 17.64+2.16" 50.754+2.54°
LFBG 193.18+£12.34° 58.86+1.34° 133.45£12.46° 52.2743.48° 18.27+0.96" 41.18+1.65™
MFBG 193.55+7.18° 58.60+1.91° 129.37+10.25" 44.27+6.81° 16.79+1.21°* 42.15+4.40°

Raw garlic (RG), black garlic (BG), Lactobacillus fermented black garlic (LFBG), Monascus fermented black garlic (MFBQG).
Y Means with different superscripts within the same a column (*°) was significantly different (p<0.05).
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